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(54) CONVEYANCE APPARATUS OF WEB PRINT MEDIUM

(57) A conveyance apparatus includes a convey-
ance roller, a conveyance motor, a back tension roller, a
conveyance speed detector, a brake, and a controller.
The controller is configured to: based on a conveyance
speed of a web detected by the conveyance speed de-
tector, control a value of a drive control parameter of the
conveyance motor such that the conveyance speed of

the web is equal to a target speed; and, based on an
output torque of the conveyance motor corresponding to
the value of the drive control parameter, adjust a braking
force of the brake applied to the back tension roller which
applies a tension to the web such that the tension of the
web is equal to a target tension.
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Description

BACKGROUND

1. TECHNICAL FIELD

[0001] The present invention relates to a conveyance
apparatus which conveys a web.

2. RELATED ART

[0002] Japanese Unexamined Patent Application Pub-
lication No. 2013-71323 proposes a printing apparatus
which continuously conveys a long web as a print medium
and, at the same time, performs printing on the web by
ejecting ink from an inkjet head.
[0003] Among printing apparatuses of the aforemen-
tioned type, there is one which includes a conveyance
roller arranged downstream of the inkjet head and a back
tension roller arranged upstream of the inkjet head. The
conveyance roller is driven by a motor and conveys the
web. A brake is connected to the back tension roller and
the back tension roller applies tension to the web by re-
ceiving the braking force of this brake.
[0004] In such a printing apparatus, the conveyance
speed of the web is detected by an encoder or the like
provided in the motor and the motor is controlled based
on the detected conveyance speed to maintain the con-
veyance speed of the web at fixed speed. The convey-
ance speed of the web is maintained at the fixed speed
to prevent deviation of ink landing positions and obtain
good print quality.
[0005] However, when the aforementioned motor con-
trol is performed to maintain the conveyance speed of
the web at the fixed speed, the output torque of the motor
changes and the tension of the web between the con-
veyance roller and the back tension roller changes. When
the tension of the web changes, the web vibrates and
the distance between the inkjet head and the web chang-
es in some cases. When the distance between the inkjet
head and the web changes, there is a risk that the ink
landing positions deviate and the print quality decreases.
[0006] In view of this, in such a printing apparatus, a
tension detector is installed between the conveyance roll-
er and the back tension roller, and the brake is controlled
such that the tension is constant, based on the tension
of the web detected by the tension detector.

SUMMARY

[0007] Meanwhile, providing the tension detector leads
to complicated apparatus configuration. Moreover, the
tension detector sometimes causes conveyance failure
such as meandering of the web. Accordingly, it is desir-
able to suppress the tension change of the web without
the tension detector.
[0008] An object of the present invention is to provide
a conveyance apparatus which can suppress tension

change of a web without a tension detector.
[0009] A conveyance apparatus in accordance with the
present invention includes: a conveyance roller config-
ured to convey a web and arranged downstream of an
inkjet head for ejecting ink to the web in a conveyance
direction of the web; a conveyance motor configured to
drive the conveyance roller; a back tension roller ar-
ranged upstream of the inkjet head in the conveyance
direction and configured to apply a tension to the web; a
conveyance speed detector configured to detect a con-
veyance speed of the web; a brake configured to apply
a braking force to the back tension roller; and a controller
configured to control the conveyance motor and the
brake. The controller is configured to: based on the con-
veyance speed of the web detected by the conveyance
speed detector, control a value of a drive control param-
eter of the conveyance motor such that the conveyance
speed of the web is equal to a target speed; and, based
on an output torque of the conveyance motor correspond-
ing to the value of the drive control parameter, adjust the
braking force of the brake such that the tension of the
web is equal to a target tension.
[0010] In the aforementioned configuration, it is possi-
ble to control the conveyance motor such that convey-
ance speed of the web is maintained at fixed speed and,
at the same time, control the braking force of the brake
such that the tension of the web is fixed, without directly
detecting the tension of the web. Accordingly, tension
change of the web can be suppressed without a tension
detector for detecting the tension of the web.
[0011] The brake may include: a base brake configured
to generate a base braking force; and an adjustment
brake with a maximum output smaller than a maximum
output of the base brake and with a response speed high-
er than a response speed of the base brake. The con-
troller may be configured to adjust the braking force of
the brake by adjusting a braking force of the adjustment
brake.
[0012] In the aforementioned configuration, it is possi-
ble to finely adjust the braking force of the brake while
providing required braking force.
[0013] Depending on a type and a size of the web,
instead of adjusting the braking force of the brake such
that the tension of the web is equal to the target tension,
the controller may be configured to control the braking
force of the brake such that the braking force of the brake
is maintained constant at a braking force predetermined
depending on the type and the size of the web.
[0014] In the aforementioned configuration, it is possi-
ble to omit the adjustment of the braking force while pro-
viding braking force required to suppress the oscillation
of the web. As a result, it is possible to simplify the brake
control while suppressing the oscillation of the web W.
[0015] The base braking force may be a constant force
predetermined depending on a type and a size of the web.
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BRIEF DESCRIPTION OF DRAWINGS

[0016]

Fig. 1 is a schematic configuration diagram of a print-
ing apparatus according to an embodiment.
Fig. 2 is a control block diagram of a printing appa-
ratus illustrated in Fig. 1.
Fig. 3 is a flowchart of brake control mode selection
processing.
Fig. 4 is an explanatory diagram of conveyance
speed control of a web.
Fig. 5 is an explanatory diagram of brake control in
a braking force variable mode.

DETAILED DESCRIPTION

[0017] In the following detailed description, for purpos-
es of explanation, numerous specific details are set forth
in order to provide a thorough understanding of the dis-
closed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
to simplify the drawing.
[0018] Description will be hereinbelow provided for
embodiments of the present invention by referring to the
drawings. It should be noted that the same or similar parts
and components throughout the drawings will be denoted
by the same or similar reference signs, and that descrip-
tions for such parts and components will be omitted or
simplified. In addition, it should be noted that the drawings
are schematic and therefore different from the actual
ones.
[0019] Fig. 1 is a schematic configuration diagram of
a printing apparatus 1 including a conveyance apparatus
according to an embodiment of the present invention.
Fig. 2 is a control block diagram of the printing apparatus
1 illustrated in Fig. 1. Note that, in Fig. 1, the rightward
direction, the leftward direction, the upward direction, and
the downward direction are denoted by RT, LT, UP, and
DN, respectively. Moreover, the direction orthogonal to
the sheet surface of Fig. 1 is referred to as a front-rear
direction.
[0020] As illustrated in Figs. 1 and 2, the printing ap-
paratus 1 includes a feeder 2, a printer 3, a winder 4, and
a controller 5. Note that the controller 5 and a conveyer
21 to be described later form the conveyance apparatus.
[0021] The feeder 2 feeds a web W which is a long
print medium made of paper, film, or the like, to the printer
3. The feeder 2 includes a web roll support shaft 11, a
feed motor 12, and an upstream buffer 13.
[0022] The web roll support shaft 11 supports a web
roll 14 in a rotatable manner. The web roll support shaft
11 is formed in a long form extending in the front-rear
direction. The web roll 14 is a roll of the web W.
[0023] The feed motor 12 rotates the web roll support
shaft 11 clockwise in Fig. 1. The rotation of the web roll

support shaft 11 causes the web roll 14 to rotate in the
same direction and the web W is fed downstream (toward
the right side).
[0024] The upstream buffer 13 absorbs a slack of the
web W between the web roll 14 and the printer 3. The
upstream buffer 13 includes support rollers 16, 17 and a
dancer roller 18.
[0025] The support rollers 16, 17 support the web W
between the web roll 14 and a pair of back tension rollers
31 of the printer 3 to be described later. The support
rollers 16, 17 are arranged at the same height at an in-
terval in a left-right direction.
[0026] The dancer roller 18 pushes down the web W
with its own weight between the support rollers 16, 17.
The dancer roller 18 thereby absorbs the slack of the
web W. The dancer roller 18 moves up and down de-
pending on the amount of slack in the web W.
[0027] The printer 3 prints an image on the web W while
conveying the web W. The printer 3 includes the conveyer
21 and a head unit 22.
[0028] The conveyer 21 conveys the web W fed by the
feeder 2. The conveyer 21 includes the pair of back ten-
sion rollers 31, a brake 32, guide rollers 33, 34, ten under-
head support members 35, a pair of conveyance rollers
36, a conveyance motor 37, and an encoder 38.
[0029] The pair of back tension rollers 31 are rollers
for applying tension to the web W. The pair of back ten-
sion rollers 31 are arranged upstream of the head unit
22 in a conveyance direction of the web W. The pair of
back tension rollers 31 rotate by following the web W
conveyed by the pair of conveyance rollers 36, while nip-
ping the web W. The brake 32 applying brake to the back
tension rollers 31 causes tension to be applied to the web
W between the pair of the conveyance rollers 36 and the
pair of back tension rollers 31.
[0030] The brake 32 applies braking force for applying
tension to the web W, to the back tension rollers 31. The
brake 32 includes a base brake 41 and an adjustment
brake 42.
[0031] The base brake 41 generates base braking
force to be applied to the back tension rollers 31. The
base braking force is set (predetermined) depending on
the type and size (width) of the web W. The base brake
41 is a brake with maximum output high enough to gen-
erate base braking force corresponding to various types
of webs W used in the printing apparatus 1. The base
brake 41 is, for example, a powder brake.
[0032] The base brake 41 includes an output shaft 41a
configured to output braking force. The braking force of
the base brake 41 is transmitted from the output shaft
41a to a pulley 47 via a brake belt 46, the pulley 47 co-
axially connected to one of the back tension rollers 31.
The braking force of the base brake 41 is thereby applied
to the back tension rollers 31. The brake belt 46 is an
annular belt wound around the pulley 47, the output shaft
41a of the base brake 41, and an output shaft 42a of the
adjustment brake 42 to be described later.
[0033] The adjustment brake 42 is a brake for adjusting
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the braking force of the brake 32 which is to be applied
to the back tension rollers 31. The adjustment brake 42
is a brake with maximum output smaller than the maxi-
mum output of the base brake 41 and with higher re-
sponse speed to control than response speed of the base
brake 41. The adjustment brake 42 is, for example, a
powder brake.
[0034] The adjustment brake 42 includes the output
shaft 42a configured to output braking force. The braking
force of the adjustment brake 42 is transmitted from the
output shaft 42a to the pulley 47 via the brake belt 46.
The braking force of the adjustment brake 42 is thereby
applied to the back tension rollers 31.
[0035] The guide roller 33 guides the web W between
the pair of back tension rollers 31 and the most upstream
under-head support member 35. The guide roller 34
guides the web W between the most downstream under-
head support member 35 and the pair of conveyance
rollers 36.
[0036] The under-head support members 35 support
the web W under the head unit 22. The ten under-head
support members 35 are arranged in an arch shape pro-
truding upward. The web W is thereby set to a tensioned
state between the adjacent under-head support mem-
bers 35 and is maintained in a stable attitude.
[0037] The pair of conveyance rollers 36 convey the
web W toward the winder 4 while nipping the web W. The
pair of conveyance rollers 36 are arranged downstream
of the head unit 22.
[0038] The conveyance motor 37 rotationally drives
the conveyance rollers 36. The conveyance motor 37
includes a drive shaft 37a configured to output rotational
drive force. The rotational drive force of the conveyance
motor 37 is transmitted from the drive shaft 37a to a pulley
49 via a drive belt 48, the pulley 49 coaxially connected
to one of the conveyance rollers 36. The conveyance
rollers 36 are thereby rotationally driven.
[0039] The encoder 38 outputs a pulse signal every
time the drive shaft 37a of the conveyance motor 37 ro-
tates by a predetermined angle. The pulse signal output-
ted by the encoder 38 is used to detect the conveyance
speed of the web W. The encoder 38 corresponds to a
conveyance speed detector.
[0040] The head unit 22 prints an image on the web W
conveyed by the conveyer 21. The head unit 22 includes
inkjet heads 51A to 51E.
[0041] The inkjet heads 51A to 51E each have multiple
nozzles (not illustrated) aligned in the front-rear direction
(main scanning direction) and eject ink from the nozzles.
The inkjet heads 51A to 51E are arranged above the web
W conveyed by the conveyer 21.
[0042] The winder 4 winds the web W subjected to
printing by the printer 3. The winder 4 includes a down-
stream buffer 56, a winding shaft 57, and a winding motor
58.
[0043] The downstream buffer 56 absorbs a slack of
the web W between the printer 3 and the winding shaft
57. The downstream buffer 56 includes support rollers

61, 62 and a dancer roller 63.
[0044] The support rollers 61, 62 support the web W
between the pair of conveyance rollers 36 and the wind-
ing shaft 57. The support rollers 61, 62 are arranged at
the same height at an interval in the left-right direction.
[0045] The dancer roller 63 pushes down the web W
with its own weight between the support rollers 61, 62.
The dancer roller 63 thereby absorbs the slack of the
web W. The dancer roller 63 moves up and down de-
pending on the amount of slack in the web W.
[0046] The winding shaft 57 winds and holds the web
W. The winding shaft 57 is formed in a long form extend-
ing in the front-rear direction.
[0047] The winding motor 58 rotates the winding shaft
57 clockwise in Fig. 1. The rotation of the winding shaft
57 causes the web W to be wound by the winding shaft 57.
[0048] The controller 5 controls operations of various
units in the printing apparatus 1. The controller 5 includes
a CPU, a RAM, a ROM, a hard disk, and the like.
[0049] In the printing, the controller 5 drives the inkjet
heads 51A to 51E to eject the inks and perform printing
on the web W, while driving the feeder 2, the conveyer
21, and the winder 4 to convey the web W.
[0050] While the web W is being conveyed, the con-
troller 5 controls the conveyance speed of the web W.
Specifically, the controller 5 controls a value of a drive
control parameter of the conveyance motor 37 such that
the conveyance speed of the web W is equal to print
conveyance speed which is target speed, based on the
conveyance speed of the web W detected by the encoder
38. In this case, the drive control parameter of the con-
veyance motor 37 is a parameter for controlling power
supplied to the conveyance motor 37, and is specifically
current, voltage, or the like. In the following description,
the drive control parameter of the conveyance motor 37
in the embodiment is assumed to be the current.
[0051] Moreover, while the web W is being conveyed,
the controller 5 performs brake control in a braking force
variable mode or a braking force fixed mode, depending
on the type and size of the web W.
[0052] The braking force variable mode is a mode in
which the braking force of the brake 32 is changed such
that the tension of the web W is maintained at target
tension. In the braking force variable mode, the controller
5 adjusts the braking force of the brake 32 such that the
tension of the web W is equal to the target tension, based
on the output torque of the conveyance motor 37 corre-
sponding to the current supplied to the conveyance motor
37.
[0053] The braking force fixed mode is a mode in which
the braking force of the brake 32 is fixed. In the braking
force fixed mode, the controller 5 performs control such
that the braking force of the brake 32 is fixed (constant)
at braking force set (predetermined) depending the type
and size of the web W.
[0054] Next, operations of the printing apparatus 1 are
described.
[0055] When a print job is inputted, the controller 5 first
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executes brake control mode selection processing. The
brake control mode selection processing is processing
in which the braking force variable mode or the braking
force fixed mode is selected as the brake control mode
in the conveyance of the web W. The brake control mode
selection processing is described with reference to the
flowchart of Fig. 3.
[0056] When the print job is inputted, in step S1 of Fig.
3, the controller 5 determines whether the web W to be
subjected to printing in this operation is a web being a
target of the braking force variable control, based on set-
ting information included in the print job.
[0057] In this case, the web being the target of the brak-
ing force variable control is a web other than a web being
a target of the braking force fixed control. The web being
the target of the braking force fixed control is a web of
such type and size that a stretch amount between the
inkjet head 51A and the inkjet head 51E is within an al-
lowable range when tension high enough to suppress
oscillation due to vibration within an allowable range is
applied to the web. In other words, the web being the
target of the braking force variable control is a web of
such type and size that the stretch amount between the
inkjet head 51A and the inkjet head 51E cannot be main-
tained within the allowable range when the tension high
enough to suppress the oscillation due to vibration within
the allowable range is applied to the web.
[0058] When the web W to be printed in this operation
is determined to be the web being the target of the braking
force variable control (step S1: YES), the controller 5
selects the braking force variable mode and terminates
the brake control mode selection processing in step S2.
[0059] When the web W to be printed in this operation
is determined not to be the target of the braking force
variable control, that is, to be the web being the target of
the braking force fixed control (step S1: NO), the control-
ler 5 selects the braking force fixed mode and terminates
the brake control mode selection processing in step S3.
[0060] After the brake control mode selection process-
ing, the controller 5 starts the conveyance of the web W.
Specifically, the controller 5 starts the drive of the feed
motor 12, the brake 32, the conveyance motor 37, and
the winding motor 58. The web W is thereby conveyed
from the feeder 2 to the winder 4. In the printer 3, the
brake 32 applies brake to the back tension rollers 31 and
this causes the web W to be conveyed with the tension
applied to the web W.
[0061] After the conveyance of the web W is started,
the controller 5 controls the inkjet heads 51A to 51E
based on the print job and causes the inkjet heads 51A
to 51E to print an image on the web W.
[0062] Here, the conveyance speed of the web W
changes in the conveyance of the web W due to uneven-
ness in the thickness of the web W and the like. To coun-
ter this, the controller 5 performs the conveyance speed
control to suppress the speed change of the web W in
the printer 3 and maintain the print conveyance speed.
The conveyance speed control of the web W is performed

as follows.
[0063] While the web W is being conveyed, the con-
troller 5 obtains the conveyance speed of the web W
detected by the encoder 38. Specifically, the controller 5
calculates the number of revolutions of the conveyance
motor 37 based on the pulse signal outputted by the en-
coder 38 and calculates the conveyance speed of the
web W corresponding to the calculated number of revo-
lutions. Then, the controller 5 controls the current sup-
plied to the conveyance motor 37 such that there is no
difference between the calculated conveyance speed
and the print conveyance speed (target speed). The con-
veyance speed detected as illustrated in, for example,
Fig. 4 is thereby controlled to match the print conveyance
speed.
[0064] Moreover, while the web W is being conveyed,
the controller 5 performs the brake control in the braking
force variable mode or the braking force fixed mode se-
lected in the brake control mode selection processing. In
Fig. 5, the bold solid line depicts the output torque of the
base brake 41, the thin solid line depicts the output torque
of the adjustment brake 42, the broken line depicts the
output torque of the conveyance motor 37, and the alter-
nate long and short dash line depicts a target torque dif-
ference described below.
[0065] First, the brake control in the braking force var-
iable mode is described.
[0066] In the braking force variable mode, the control-
ler 5 controls the base brake 41 such that the base brake
41 generates and maintains the base braking force de-
pending on the type and size of the web W. As illustrated
in Fig. 5, the output torque (braking force) of the base
brake 41 is thus constant.
[0067] Moreover, the controller 5 calculates the output
torque of the conveyance motor 37 corresponding to the
current supplied to the conveyance motor 37. The value
of the output torque of the conveyance motor 37 corre-
sponding to the supplied current can be calculated from
the motor characteristics of the conveyance motor 37.
Then, the controller 5 adjusts the braking force (output
torque) of the adjustment brake 42 such that the differ-
ence between the output torque of the conveyance motor
37 and the output torque of the brake 32 is equal to the
target torque difference corresponding to the target ten-
sile of the web W.
[0068] As illustrated in Fig. 5, the braking force (output
torque) of the adjustment brake 42 is thus adjusted to
cancel out the change in the output torque of the con-
veyance motor 37 which is caused by the conveyance
speed control of the web W. As a result, the tension of
the web W is maintained at the target tension. This sup-
presses vibration due to the change in the tension of the
web W, and decrease in print quality is thereby sup-
pressed.
[0069] Next, the brake control in the braking force fixed
mode is described.
[0070] In the braking force fixed mode, the controller
5 controls the base brake 41 and the adjustment brake
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42 such that, during the conveyance of the web W, the
braking force of the brake 32 is fixed at the braking force
preset depending on the type and size of the web W.
[0071] The braking force in the braking force fixed
mode is set (predetermined) such that the tension high
enough to suppress the oscillation due to vibration within
the allowable range can be applied to the web W and the
stretch amount of the web W between the inkjet head
51A and the inkjet head 51E is maintained within the
allowable range when such tension is applied. In this
case, the allowable ranges of the oscillation and stretch
amount of the web W are set depending on an allowable
range of a deviation amount of an ink landing position
which is used to maintain good print quality.
[0072] Fixing the braking force of the brake 32 to the
braking force described above can suppress the oscilla-
tion of the web W within the allowable range even when
the output torque of the conveyance motor 37 changes
due to the conveyance speed control of the web W. Ac-
cordingly, the decrease of print quality is suppressed.
[0073] When the printing based on the print job is com-
pleted, the controller 5 terminates the conveyance of the
web W. Specifically, the controller 5 stops the feed motor
12, the brake 32, the conveyance motor 37, and the wind-
ing motor 58. The series of operations are thereby com-
pleted.
[0074] As described above, in the printing apparatus
1, the controller 5 controls the current supplied to the
conveyance motor 37 such that the conveyance speed
of the web W is equal to the print conveyance speed
which is the target speed, based on the conveyance
speed of the web W detected by the encoder 38. More-
over, in the braking force variable mode, the controller 5
adjusts the braking force of the brake 32 such that the
tension of the web W is equal to the target tension, based
on the output torque of the conveyance motor 37 corre-
sponding to the current supplied to the conveyance motor
37. As a result, the printing apparatus 1 can control the
conveyance motor 37 such that conveyance speed of
the web W is maintained at the fixed speed and, at the
same time, control the braking force of the brake 32 such
that the tension of the web W is constant, without directly
detecting the tension of the web W. Accordingly, the print-
ing apparatus 1 can suppress tension change of the web
W without being provided with a tension detector for de-
tecting the tension of the web W.
[0075] Moreover, in the printing apparatus 1, the brake
32 includes the base brake 41 configured to generate
the base braking force and the adjustment brake 42 with
maximum output smaller than the maximum output of the
base brake 41 and with higher response speed than re-
sponse speed of the base brake 41. In addition, the con-
troller 5 adjusts the braking force of the brake 32 by ad-
justing the braking force of the adjustment brake 42. Ac-
cordingly, it is possible to finely adjust the braking force
of the brake 32 while providing required braking force.
[0076] Moreover, in the braking force fixed mode, the
printing apparatus 1 controls the braking force of the

brake 32 depending on the type and size of the web W,
such that the braking force of the brake 32 is fixed at the
braking force set depending on the type and size of the
web W. It is thus possible to omit the adjustment of the
braking force while providing braking force required to
suppress the oscillation of the web W. As a result, it is
possible to simplify the brake control while suppressing
the oscillation of the web W.
[0077] Note that, although the configuration in which
the brake 32 includes two brakes of the base brake 41
and the adjustment brake 42 is described in the afore-
mentioned embodiment, the brake 32 may include one
brake.
[0078] Although the configuration in which the braking
force variable mode and the braking force fixed mode
can be selectively used as the brake control mode is de-
scribed in the aforementioned embodiment, the braking
force fixed mode may be omitted. That is, only the braking
force variable mode can be used for the web W of all
types and sizes (i.e. both the web being the target of the
braking force variable control and the web being the tar-
get of the braking force fixed control explained above).
[0079] Although the current is described as the drive
control parameter of the conveyance motor 37 in the
aforementioned embodiment, the drive control parame-
ter is not limited to this and may be voltage or the like.
[0080] Although the encoder 38 is used to detect the
conveyance speed of the web W in the aforementioned
embodiment, the conveyance speed detector is not lim-
ited to this and a laser Doppler velocimeter or the like
may be used.
[0081] Although the configuration in which the feeder
2 and the winder 4 are incorporated in the printing appa-
ratus 1 is described in the aforementioned embodiment,
a feeding apparatus and a winding apparatus which are
separate apparatuses may be connected to the printing
apparatus.
[0082] Further, the features of all embodiments and all
claims can be combined with each other as long as they
do not contradict each other.

Claims

1. A conveyance apparatus (5, 21) comprising:

a conveyance roller (36) configured to convey a
web (W) and arranged downstream of an inkjet
head (51A, 51B, 51C, 51D, 51E) for ejecting ink
to the web (W) in a conveyance direction of the
web (W);
a conveyance motor (37) configured to drive the
conveyance roller (36);
a back tension roller (31) arranged upstream of
the inkjet head (51A, 51B, 51C, 51D, 51E) in the
conveyance direction and configured to apply a
tension to the web (W);
a conveyance speed detector (38) configured to
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detect a conveyance speed of the web (W);
a brake (32) configured to apply a braking force
to the back tension roller (31); and
a controller (5) configured to control the convey-
ance motor (37) and the brake (32),
wherein the controller (5) is configured to

based on the conveyance speed of the web
(W) detected by the conveyance speed de-
tector (38), control a value of a drive control
parameter of the conveyance motor (37)
such that the conveyance speed of the web
(W) is equal to a target speed, and
based on an output torque of the convey-
ance motor (37) corresponding to the value
of the drive control parameter, adjust the
braking force of the brake (32) such that the
tension of the web (W) is equal to a target
tension.

2. The conveyance apparatus (5, 21) according to
claim 1, wherein
the brake (32) comprises:

a base brake (41) configured to generate a base
braking force; and
an adjustment brake (42) with a maximum out-
put smaller than a maximum output of the base
brake (41) and with a response speed higher
than a response speed of the base brake (41),
and

the controller (5) is configured to adjust the braking
force of the brake (32) by adjusting a braking force
of the adjustment brake (42).

3. The conveyance apparatus (5, 21) according to
claim 1 or 2, wherein, depending on a type and a
size of the web (W), instead of adjusting the braking
force of the brake (32) such that the tension of the
web (W) is equal to the target tension, the controller
(5) is configured to control the braking force of the
brake (32) such that the braking force of the brake
(32) is maintained constant at a braking force pre-
determined depending on the type and the size of
the web (W).

4. The conveyance apparatus (5, 21) according to
claim 2, wherein the base braking force is a constant
force predetermined depending on a type and a size
of the web (W).

5. The conveyance apparatus (5, 21) according to
claim 3, wherein the base braking force is a constant
force predetermined depending on the type and the
size of the web (W).
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